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“RATIOHALE FOR ACCEPTANCE

THE REQUIRED SIGNALS ARE DERIVED FROM TWO, 6.2 VOLT, ZENER
DIODES. THE DIODES ARE SERIES COMNECTED WITH A 750 OHN
RESISTOR ACROSS THE 2BvDC POVER SUPPLY. THE DIODES ARE
PAOTECTED AGAINST VOLTAGE TWANSISTENTS BY A 0.1 UF CERAHIC
CAPACITOR, WORSE CASE POVER SYRESS LEVEL IM EACH DIODE 1%
APPROX, 32 PER CEMT OF MAVED, POVER DISSIPATION IN THE
RESISTOR IS APPROX. 46 PER CENT OF RATED. VOLVAGE STRESS LEVEL
FOR THE CAPACITOR 1S 28 PER CENT OF RATED.

EEE PARTS WAVE BEEN SELECTED AND COMTROLLED [N ACCORGANCE WITH
SPAR-RMS-PA.003. THLS DOCUMENMT DEFINES THE PROGRAM
REQUIREMENTS FOR MOWITORING AND COMTAOLLING EEE PARIS. THE
REQUINEHENTS [NCLUDE PARTS SELECTION TO AT LEASY “ESTABL ISHED
RELIARILITYS LEVELS, AMD ADEQUATE DEMATING OF PART SIRESS
LEVELS. PROCEDUAES AND ACTIVETIES ARE SPECIFIED VO ENSURE Al
LEAST ECULVALENT QUALITY FOR NONSTANDARD AND IRREGULAN PARSS.
RELIADILITY ANALYSIS HAS COMFIRMED WO PAATS WITH GENERICALLY
HIGH FAILURE RATES. AEROSPACE DESIGM STANOARDS FOR DETA[LING
ELECTRONIC PARTS PACKAGING, WGLWTING AND

STRUCHURAL /MECHANICAL/ANTECRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESICN WAS BEEN REVIEWED AND FOUWD SATISFACTORY THROUGH
THE DESIGCN AUDLT PROCESS, INCLUDING THE USE OF NEL[ABILITY
MAINTAIMARILLTY AND SAFE!Y CHECKLISTS, MATERIAL SELECIION Anp
USAGE CONFORMS TO SPAR-SG.3S8 WHICH 1S EOUIVALENT 10 THE NASA
MATERIALS USAGE REQUIREMENTS, WORST CASE AMALYSIS HAS BEEN
CONDUCTED TO ENSUNE THAT PEAFORMANCE CAN SE MET UWDER WORST
CASE TEMPERATURE AND AGING EFFECTS. EEE PARES STRESS ANALYSIS
HAS BEEN COMPLETED AND CONFIRMS THAT THE PARYS MEET THE
DERATING REQUIREMENTS.

PRINTED CIACUIT BOARD DESIGNS HAVE BEEN REVIEWED 10 ENSURE
ADEQUATE CIRCUIT PATH VIDYH AND SEPARATEON AND TD CONFIRM
APPROPRTATE DIMENSIONS OF CIRCULT SGLDER PADS AND OF COMPOWENT
HOLE PROVISIONS.

PARTS MOUNTING MEVHODS ARE CONTROLLED IN ACCOADANCE WITH

MSFC-STD-135 AND CAE PDOI4BO, THESE DOCUNENTS REOUIRE

;:Pa:ﬁl"-ﬂalﬂllllﬁ HETHODS, SIRESS RELIEF, AND COMPOHENT
X .

WHERE APPLICABLE, DESIGM DRAMINGS AND OOCUMENTALION GIVE CLEAR
;2:?;"":!"0‘ of HANDL ING PRECAUTIONS FOR ESD SENSITIVE

BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENY FOR SOLDER ING
SIANDARDS W ACCORDANCE WITh NHB 5300.4(3A) AND JSC 08800A,
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THE HARDWARE ITEM S SUBJECTED TO THE FOLLOWING
ENVIRONKENTAL TESTING AS PART OF THE DRC PANEL.

O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE

O THERMAL: +100 DEGREES F 70 +10 DEGREES ¢ 2 CYCLES
(9.5 HAS PER CYLLE)

THE DRC PANEL ASSEMALY [§ FURTRER TESTED AS PART OF THE ANS
SYSTEM (TP510 ANS STRONGBACK JEST AND TP552 FLAY FLOOR JEST)
WHICH VERIFIES THE ANSENCE OF THE FAILURE HODE .

QUALIFICATION TESTS

VHE DEC PANEL WAS SEEN SUBJECTED TO THE FOLLOVING
QUALIFICATION TEST ENVIROMMEN] :

ACCEPTANCE

O VIGNATION: LEVEL AND DURATION - AEFERENCE TABLE ¥
0 $HOCK: 20G/711MS - 3 AXES (6 OIRECT TON)
0 THERMAL: 130 DEGREES F 10 -23 DEGREES F €12 urs
PER CYCLED (& CYCLES)
O WUMIONY: 95X (120 DEGREES § 1o 82 DEGAEES ¥ CYCLE In
16 HRS) 10 CYCLES FOTAL
0 EnC: MIL-SID-481 AS WODIFIED BY 51 -E-0002 C(TEST ceD1,

CEOY, CSOI{DC/AC), €502, €s05, RED2 (B/N),
AS02, RSO, RSO4L)
REOZ (8/4) 502, 03, 04)

FLIGHY CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JscC 16987
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CRITICAL ITEM8 LIST
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ASS'Y PyN: STTROEIOY " SHEEN: 3

UTY, € [ FATIOWE WOOE | FATCURE EFFECT - S
orauinc aér, AND o 11 RATIONALE FOR ACCEPTAMCE
DESIGRAT | OM CAUSE END [TEM CRITICALETY
DIRECK DRIVE MODE : 12.4V SIGNAL QA/ INSPECT 1ONS
COMMANDS LOSS OF GeDRIVEY MILL  f Ll
oTY¥-1 12.4v 8E SHORTED 10
REF. SIGNAL SIGNAL. 6.2V, JOINIS EEE PARTS INSPECTION IS PERFORMED AS REQUINED 8Y
CIRCUIT WILL DRIVE SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
EDATIIS CAUSE(S): 'WEG* FOR "POS® O THE MEQUEIREMENTS OF THE APPLICAGLE SPECIFICAIION. ALL EEE
(1) TENER OR 'NEG! PARTS ARE 100X SCHEENED AKD BURKED IN, AS A MINEMUM AS
$/C (UPPER COMMAND . REQUIREC 8V SPAR-RMS-PA.003, BY THE SUPPLIER. AODITIOWALLY,
ZENER) EEE PARYS ARE 100X RE-SCREENED IN ACCORDANCE WITH
WORST CASE REQUIREMENTS, DY AM INDEPENDEMY SPAR APPROVED TESTING
---------- FACILITY. DPA 1S PERFORMED AS REQUIRED Y PA.003 ON A RANDOMLY
UNEXPECTED SELECTED 5K OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR
n}n}u'm. VRONG EACH LOT WUMBER/DATE CODE OF PARTS RECEfvED.
oIN
DIRECTION, WIRE 5 PAOCIMED 10 SPECIFICATION MIL-M-22759 OR MIL-U-81381
g::uu:ﬂnun. AND INSPECTED AND TESTED VO NASA JSCMAOS0 STAMDARD NUMEER 954.
ACTiON
AEQ. MECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTEFIED IN THE PROCUREMENT DDCUMENTS, THAT 0 PHYSICAL
REDUNDANY PATHS OAMAGE WAS OCCURRED 10 PARTS DURING SHIPHENY, THAT YHE
REMAINENG RECEIVING DOCUMENTS PROVIOE ADEGUATE VRACEABILITY LNFORMATION
--------------- AND SCREEWING DATA CLEARLY IDENTIFIES ACCEPTABLE PAAIS.
N/A

PREPARED BY: MEWG

SUPERCEDING DATE: 11 SEP 88

PARTS ARE INSPECTED THROUGHOUT MAMJFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

PRINTED CIACULY BOARD IMSPECTION FOR TRACK SEPARATION, DAMAGE
AWO ADEQUACY OF PLATED THROUGH MOLES,

COMPONENT MOUMTING ENSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, EYC. OPERATORS AND INSPECTORS AKE CRAINED
AMD CERLIFLED 10 WASA NHB 5300.4(3A) SVANDARD, AS MODIFIED
8Y JSC 08800A.

CONFORMAL COATING INSPECFION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULIRAVIOLET LIGHT TECHNEIQUES.

POST P.C. BO. [WSTALLATION INSPECTION, CLEANLIMESS AKD
WORKMANSHIP (SPAR/GOVERKMEMT REP. MANSATORY INSPECIION POINT)

P.C. BD. INSTALLATION INSPECHION, CHECK FOR CORRECY SOARD
INSTALLATION, ALIGNMENT OF BOARDS  PROPER COMNECTOR CONTACT
MAFING, WIRE MOUTING, SIRAPPING OF WIRES ETC.,

PRE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AN AUDIT

OF LOUER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGM ETC. ($PAR/GOVERNNENT REP. -
HAHDATORY INSPECTION POINT)

A TEST READIMESS REVIEM (TRR) WHICH INCLUDES VERIFICATION OF
TEST PEASONMEL  1€SI DCCUMENTS, JEST EQUIPMENT CALIBRA!ION/
VALIOATION STAUS AND HARDWARE CONF IGURATIOM IS CONVENED 8Y
OUALITY ASSURANCE IN CONJUNHCETON WIVH EWGINEERING,
RELIASILITY. COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE MMENT REPRESENTAYIVE, PRIOR 10 THE SIART OF ANY
FORMAL TESTING (ACCEPIAMCE OR OQUALIFICAIION),

ACCEPTAMCE TESIING {ATP) INCLUDES AMBIENT PEREORMANCE

Al'PRIVED E:
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CRITICAL 1ITEME8 LIBT PAOJECT: SRMS SYSIEM: E;c SUBSYSTEM
- . .- ASSY nmm—:m ASS'Y P/R: SHEET:
FRER TRARE TGTY, T | FATIURE ROOE T FATIURE EFFECT ~ | WOMY 7 FUNE— — - -
REF, REV. oravinG rér, AND on 11" ' RATIOHALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEM CRITICALITY
130 0 OIRECT DRIVE MOOE 32.4V SEGNAL THERMAL AND VIBRATION PESTING, (SPAR/GOVERNMEWT REP. -
COMMANDS L0SS OF (+ DRIVE) WitL MARDAIORY INSPECTION POLNE).
ary-1 12.4v BE_SHORTED 10
REF. SIGNAL SIGHAL 6.2¥. JOINTS INTEGRATION OF DRC PANEL, AHC, THC AND MCIU, INSPECTIONS ARE
CIRCUIY WILL DRIVE PERFORMED A1 EACH STAGE OF INTEGRAFION, wnifM INCLUOES
€08731S CAUSE(S): *NEG* FOR 'POS’ GAOUNDING CHECKS, INTER COMNECT CABLE VERIFICATION, CONNECTOR
L1) ZENER DR *NEG' IMSPECTION FOR QENT OR PUSHBACK CONTACTS ETC.
$/C (UPPER COMMAND .
2ENER) SUB-SYSTEW PERFORMANCE TESTING (ATP), INCLUDES AN AMBIEMT
WORST CASE PERFORMANCE 1EST, (MANDATORY INSPECTLOM POINT).
UNENPECTED SRHS SYSTEMS INTEGRATION, Tnt INTEGRATION OF MECHANICAL ARM
NOTION. WURONG SUBASSEMALIES AWD THE FLIGHT CABIN EQUIPHEMT TO FORM THE SANS.
JOINT IMSPECTIONS ARE PERFORMED AU EACH PHASE CF INTEGRATION WHICH
DIRECTION, TMCLUDES GROUWDING CHECKS, FHRU WARING CHECKS, WIRING ROUTING,
uuuuuuc:n:o. INTERFACE CONMECTORS FOR BENT OR PUSH BACK CONVACTS ETC,
CREV ACTION .
REQ. SAMS SYSTEMS TESTING - SYRONGBACK AND FLAT FLOOR AWBIENT
PERFORMAMCE TEST. (SPAN/GOVERNMENT REP. - MANDATORY LNSPECT {OM
REDUNDANT PATHS POINT)
NEMAIMING
N/A
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S . e e e e e e e
1130 0 OIRECT DRIVE MODE : 12.4V SIGNAL FAILURE MISVORY
COMUKDS ' 1058 OF CCOAVE) VILL | e
ary-1 12.4v §€ SHOATED 1O
AEF. SIGHAL SICNAL . &.2v. JOINTS NO EEE PARTS FAFLURES HAVE OCCURRED SUBSEQUENY TO ASSEMBLY OF
circull WiLL DRIVE PARLS.
EDSTINS CAUSE(S): 1REC' FOR 'POS'
1) PENER O NEG!
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PROJECT: SANS
ASS'y NONEHCCATORE: DEC PRNEL

SYSTCM: DAC_SUBSYSTEN
Assty #/H: STT0CYRT
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TRtA WANE, QY. & URE MOD TAILURE TITECT HOMA 7 TONE.
REF. REY. oRAMinG nif. AND on 1£1 AATHONALE FOR ACCEPTANCE
BESICNATION CAUSL END 1TER CRITICALLTY
1130 ' DIRECT DRIVE MOOE : 12.4V SIGNAL
- CONMANDS LOSS OF {+ DAIVE) WILL OPERATIONAL EFFECTS
QrY-1 12.4¥ SC SHOMSED TO |  c--e-ommmese-s-o--
AEF. S1GNAL SICHAL. 6.2V. JOINTS
CIRCUMT HiILL DRIVE JOINT DOES NOT RESPOND PROPERLY TO COHMAMDS IM DIRLCT WODE.
EDa?INS CAUSE(S): *NEE' FOR 'POS*
(1) FENER 0OR 'HEG' CAEM ACTION
$/C (UPPERM coMmAND. | @ cremmmeem--
IENER)
HORST CaSE AEHOVE CONNAND,
UNEXPECTID CREM TRAINING
NOTION. MRONG | - - Semees
JOINY
DIRECTION. THE CATW SHOULD BE TRAIMED TO ALMAYS OBSERVE MHETHIR THE ARN
UNANNUNC IATED. IS REPONDING PROPERLY TO COMMANDS, IF 0T ISN'T  THL COMRAND
CE[H ACTION SHOULD 8E RUMOVED,
REQ.
NISSION CONSTRAWNY
REDUNDANT PATHS |  --------e---mmom-
REMAENING
--------------- OPERATE AT LESS THAN VERNIER RATES WITHIM 10 FT OF SVRUCTURE
LI 8Y CYCLING SUITCH. OPERATOR MUST BE ABLE 7O DETCCT THAY THI

ARM §S RESPONDING PROPERLY TO COMNANDS VIA WINDOM AND/OR (CTV
VIEWS DURING ALL ARM OPERATIONS.

SCREEN FAILUAES

N/A
ONRSD OFFLINE

ENEACISE DIMECY DAIVE SHITCH
UEI:TT VOLTACE ON DIRCCT DRIVE HARDUIRE LINES AT BAC PANEL
ourrPut

OMRSD OMLINE INSTALLA.'um

EXERCISE DIRECT DNIVE SHITCH
VIRIFY VOLTAGE ON OIRECT DRAIVE HARDMIRE LINES AT LONGERON
INTERFACE

ONRSD OMLINE TURNAROUND

EXENCISE DIRECT DAIVE COMNANDS
VERIFY CORRECT JOINMI MOTOR RESPONSES
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